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In this presentation, we investigate the water supply-

demand relationship under climate change (CC) and socio-

economic scenarios in the southeastern area of Morocco.

We also identified some of the climate-hydrological variables of

water vulnerability at the watershed scale. For this end, the

outputs of some general circulation models run under different scenarios

socio-economical and CC (A2 and B2) were used.

To proceed with these data, Statistical downscaling models (SDSM) wer

e used to simulate the CC parameters at the local scale, and

the Water Evaluation and Planning System (WEAP)

to simulate water systems. The findings show that under the scenario

of CC, A2,

the region experience more severe droughts than under B2 scenarios.

The estimation of the water

balance depicts that the area will record a lack of supply.

1 Bioactives, Moulay Ismail University, Meknès and Faculty of Sciences and techniques Errachidia, Morocco (ah.karmaoui@gmail.com Tel.: +212-662-832-783); 2 Cadi Ayyad University, Marrakech; 3 Bioactives, Moulay

Isamil University, Meknes; 4 Regional Observatory of the Environment and Sustainable Development, Moroccan State Secretariat for Environment, Marrakech, Morocco.

Ahmed Karmaoui 1, Mohammed Yacoubi Khebiza 2, Mohammed Messouli 2, , Sami El Jaafari 3 , Hassan Chaachoyay 1 , Abdelaziz Babqiqi 4 Lhoussain Hajji 3 

This current study was carried out in in Middle Draa Valley (MDV),

Southeastern area of Morocco.
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Figure 1. Localization of the study area: Middle Draa Valley

1. To assess the local climate change impacts a robust statistical

downscaling technique (SDSM Model) was used.

2. To explore the offer/demand of water, Water Evaluation and

planning System was used.

The calculation of future climate anomalies during (1961–2099) for

precipitation shows that under climate change scenarios (A2 & B2), the

SDSM model predict a decrease in annual precipitation.
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Figure 3. Sequence of wet and dry years for A2 and B2scenarios (2010 -2099). Water

year type: 1 = very Wet, 2 = Wet, 3 = Normal, 4 = Dry, 5 = Very Dry

Figure 2. Diagram of the WEAP Model 

The study area
including the
approximate
location of the
demand sites of the
Middle Draa Valley
simulated using
WEAP (Figure 2).

Table 1. Overview of A2 and B2 scenarios parameters (Cited by [25])
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Figure 4. Seasonal and annual anomalies (°C) of mean temperature for the three future horizons 2020, 2050 and 2080 
and for both A2 and B2 scenarios at MDV

Figure 5. Percentage change in the level of cumulative seasonal (winter, spring and autumn) and annual for the 
three future horizons 2020, 2050 and 2080 and for both A2 and B2 scenarios at MDV

Figure 6. Water demand of all
urban sites (the tree cities:
Ouarzazate, Zagora and
Agdez), under three scenarios
(CC: Climate Change A2 and B2
and reference scenario) in
Million Cubic Meter (MM3).

Figure 7. Water demand (not including loss and reuse) for the six palm groves under 4 scenarios (Climate
change A2 and B2, High rate of population growth and the reference scenario) for the year 2020

The use of downscaled climate scenarios with water supply system model under climate change and socio-
economic scenarios in the Middle Draa Valley showed an increaing prolonged drought from 2014 to 2080.
Thefindings predict increases in avearge temperatures by about 1.4–3 °C in scenario A2 and by 1.6–2.7 °C in
scenario B2 from 2011 to 2070. However the precipitations are supposed to decrease by 5.1–15% in A2 scenario
and by 3.9–8.9% in B2 scenario. This trend of climate change may indice anincreasing in water demand.
The increase in crop water demands depicted that the area would not be able to meet their irrigation demands.
CC will affect the storage levels in water surface and groundwater.
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